other hand, there is a close relationship between the educational and developmental levels of countries. Unlike other countries, the concepts of basic education and primary education in Turkey have been used interchangeably for many years. In elementary education, secondary school forms an important part of basic education in Turkey. Moreover, secondary school is also an important step since students make their professional choices during these years. Various legal regulations were enacted about the educational system in Twentieth-Century Turkey. Eight-year elementary education became mandatory according to the last regulation legislated in 2012. Thus, schools were divided into primary, secondary, and high schools in accordance with gradient educational plan (4+4+4), although this change led to problems concerning school capacities.
A main indicator of the physical capacities of schools is the number of students per class (Gokce et al, 2016 ; Gokce et al. 2017) . It is claimed that the distribution of students per classroom is not equal in Turkey. On the other hand, the optimum number of students per class has been discussed in numerous studies (Akkalkan, 2009 ; Karakutuk and Tunc, 2004 ); yet, it is still an on-going problem in Turkey. Many research studies have clearly explained that the number of students per class is excessively high in Turkey (Aydin et al. 2012; Cingi et al., 2008; Gokce et al. 2017) .
Taking the studies into account, it is seen that class size or population of class is influential over students' success and development of skills. Furthermore, a small classroom size and also crowded classes obstruct students' participation to the lesson, their interaction with the teacher, and also teachers' classroom management.
Experts claim that students in crowded classes take less responsibility than the ones in uncrowded classes. They also claim that there should be a balance in terms of classroom population, and that 30 and more than 30 can be accepted as crowded while 17 to 20 is the ideal population size (Finn, et al. 2003, p. 351) . It is seen from studies that the quality of education decreases as population of classrooms gets bigger. Moreover, overpopulated classes obstruct teachers to fulfill their functions in class (Ogulmus and Ozdemir, 1995) .
Some research has concluded that the ideal number of students in a classroom is between 20 to 30, and any class containing more than 30 students should be considered over-populated (Basar, 1999; Baytekin, 2001 Yaman, 2006) . In this study, spatial distributions of the number of students per class in secondary schools in provinces of Turkey has been examined. In this context, analyzing the number of students per class in secondary schools is useful in describing the present situation and developing future plans for the education system of Turkey.
Nowadays, spatial statistics tools have been used in studying social science data with geographical features. They help to identify spatial patterns and spatial distribution of the considered factor or variable effectively. The purpose of the study is to show a spatial distribution of the number of students per class in secondary schools in Turkey, and hopefully to reveal the need for classrooms in secondary school.
The study has sought answers to the following questions in accordance with the main purpose:
• What is the distribution of students per class in rural and urban secondary schools in Turkey? • What is the distribution of classroom need across rural and urban secondary schools in Turkey?
• 
Method

Data Source
Research data in this study were taken from the Ministry of National Education (MNE) and Turkish Statistical Institute (TSI).
Analyses
Maps for the number of students per class
The data concerning the number of students per class in secondary schools has been mapped for 2013. The spatial distribution of the number of students per class is separately studied for rural and urban areas. In all the maps, light color points to underpopulated classes while dark color shows over-populated classes.
Maps for the classroom need
Lastly, the maps for classroom needs are sketched to see the available distribution of classrooms in rural and urban secondary schools. A total of 25 students, quite common and very well acceptable for class population, is used as the criterion for classroom needs. Ideal number of classrooms is calculated as follows: Adequate Number of Classrooms = Number of Students / 25. Then, this number was subtracted from the present number of classrooms, and how many classrooms were needed or how many were extra was determined (The Number of Classrooms Needed = The Number of Present ClassroomsAdequate number of Classrooms). In all the maps, light color points to an extra number of classrooms while dark shows excessive number of classroom needs.
Spatial Clustering
Spatial analysis is a quantitative method used for the analysis of spatial distributions and spatial similarities, as well as spatial correlations or spatial dependence based on the context of the study. 
Findings
The Spatial Distribution of the Number of Students per Class in Secondary Schools in Rural and Urban Areas
As can be seen in Map 1, Figure 1 showing secondary schools in rural areas, the number of students per class is very high in Turkey's Southeast and East regions, and also in some parts of Central Anatolia region such as Ankara, Yozgat, Kayseri, and Konya. Also, Adana, a metropolitan city, Mugla, which is a popular-seaside city, and Tekirdag have a problem concerning overpopulated classes. In the southeast of Turkey, Sirnak does not have a serious problem as expected. The map clearly shows that the distribution of the number of students per class in rural secondary schools is not balanced in Turkey. ______________________________________________________________________________________________________________ Figure 2 shows the distribution of the number of students per classroom in urban secondary schools in Turkey. From this figure, it is seen that the number of students per class is high throughout the whole country. It is also notable that the number of students per class in secondary schools is quite high for metropolitan areas such as Istanbul, Bursa, Manisa, Izmir, Antalya, Mersin, Ankara, Eskisehir, Samsun, and Erzurum. On the other hand, there are crowded classes in the small provinces in Central Anatolia. Similar to the rural case, the number of students per class in urban areas is very high in Turkey's south, southeast and east regions. Also, similar to rural cases, Sirnak does not have a major problem concerning over-populated classes. Figure 3 provides the distribution of classroom need across rural secondary schools in Turkey. As can be seen from Figure 3 , classroom need is not serious for most of the regions in Turkey except for South, Southeast, and East regions. Even, the number of classrooms in some rural secondary schools is more than necessary.
Thus, it can be said that rural secondary schools with highly insufficient number of classrooms are spread throughout all regions. Particularly, Southeast region, except for Sirnak, should have priority in terms of eliminating the problems regarding classroom need for secondary schools. The map for the distribution of classroom need for secondary schools in urban areas is given in Figure 4 . The map in Figure 4 indicates that the number of classrooms in urban secondary schools is not a serious problem in Turkey. However, I Bartin, and Gumushane should have priority in terms of eliminating the problems regarding classrooms in Secondary schools. Figure 4 indicates that the number of classrooms in urban secondary schools is not a serious problem in Turkey. However, Isparta, should have priority in terms of eliminating the problems regarding classrooms in
Spatial clustering of distribution of students per class and classroom need in Turkey
Lastly, in order to further detect local clusters of classroom need, local cluster maps, called as LISA, were developed. From these maps, the following values in Table 1 were filtered. The maps of local cluster ( Figure 5 ) are also used to display Table 1 .
As seen in Table 1 , classroom needs are seen in the east and southeast in Turkey. For urban regions, there are no global clusters. Table 1 were filtered. The maps of local cluster ( Figure 5 ) are also used to display Table 1 . As seen in Table 1 Figure 5 shows that the number of students per classroom and the need for classrooms in rural areas are different from urban areas. While metropolitan cities are more prominent in urban areas, areas with high classroom needs in rural areas are clustered in southern and southeastern regions where the rate of population growth is high.
Conclusions
At the end of the study, it is seen that the change of education system in Turkey (4 + 4 + 4) was no solution for the problem concerning physical substructures of schools, and even this change brought new problems together. Thus, classroom problem, which has been unsolved for years and also emphasized in various studies in Turkey (Ercelebi, 2014; Gedikoglu, 2005 ; Guven, 2012; Saricay, 2012; Yilmaz and Altinkurt, 2011; Gokce et al. 2017) , is still at large. Ercelebi (2014) emphasizes that crowded classes became one of the most important problems when primary schools became eight-year mandatory schools.
Analyses for rural secondary schools show that the number of students per class is very high in Turkey's Southeast and East regions and also throughout some parts of Central Anatolia region such as Ankara, Yozgat, Kayseri, and Konya. Likewise, Adana, a metropolitan city, Mugla, which is a popular-seaside city, and Tekirdag have a problem concerning over-populated classes. In the southeast of Turkey, Sirnak does not have a serious problem as expected. For urban secondary schools, the number of students per class in secondary schools is quite high for metropolitan areas. Also, similar to rural cases, Sirnak, is the province in southeast region of Turkey with no big problem concerning overpopulated classes. On the other hand, for rural secondary schools in the southeast region, except for Sirnak, and for urban secondary schools Isparta, Bartin, and Gumushane should have priority in terms of eliminating the problems regarding classroom need. Finally, the number of students per classroom and the need for classrooms in rural areas are different from urban areas. While metropolitan cities are more prominent in urban areas, areas with high classroom needs in rural areas are clustered in southern and southeastern regions where the rate of population growth is high.
Several other researchers mark that access to education varies dramatically across regions (west-east), gender (boy-girl), and areas (rural-urban) in Turkey (Celikten et al. 2005 ; Yilmaz and Altinkurt, 2011).
In their research, Yilmaz and Altinkurt (2011) conclude that one of the major issues in the Turkish educational system is the size of classrooms. They underline that over-populated classes cause problems in classroom management, lengthen the time necessary for teachers to get to know their students, lead to a teacher-centered approach, and encourage memorizationbased education, all of which degrade the quality of education. It is well-known that the number of students in a primary school class reaches up to 60 in over-crowded cities such as Istanbul and in eastern provinces where the population grows rapidly. Double-shift education practice in Turkey also indicates that the problem about the number of classrooms is still unresolved, which is included within the 9 th development plan as "lessening the number of students in crowded classes and reducing double-shift education."
In another research study, Kastan and Kastan (2016) noted the problems experienced during transiting from eightyear mandatory primary education to primary and secondary school practice as part of gradient approach (4+4+4). Researchers reported that one of the most significant problems that this shift caused was the inefficiencies concerning the physical infrastructure of schools. Schools offering full-time education had to split the day into two shifts as morning and afternoon, pupils in the morning shift have to come to the school at a very early time, and no one including students, parents, and teachers is happy about this change. Besides, school administrators had not been consulted prior to the change, and this led to confusion as to who will be the manager of the new elementary or ______________________________________________________________________________________________________________ ______________ Nazli Gökçe, Erdoğan Kaya, Semra Günay Aktaş and Yeliz Mert Kantar (2017), Journal of Enterprise Resource Planning Studies, DOI:10.5171/2017.661323 secondary school split from the primary school, which displeased both the administrators and teachers. According to the other research findings, transiting to gradient approach created a vast need for physical spaces, administrators, and assisting personnel. Furthermore, hesitant administrators to choose between elementary and secondary school, elimination of vice-principal position, assignment of administrators to other schools, primary school teachers' anxiety as to which school they would be appointed (elementary or secondary) all diminished the motivation level for both teachers and administrators. For those schools where elementary and secondary education is embodied in one, the administrators have to work for longer hours starting very early in the morning and ending late in the evening because there are two schools but one principal, which results in managerial problems.
In Turkey, physical and technical needs of schools are mostly met by public sources (Tural, 2002) . Despite limited and partial improvements as a result of schools' own endeavors, it is not possible to erase the major problems such as classroom need and physical inadequacies without a considerable increase in the allocated budget for national education. Although the rate of MNE within consolidated budget has been increasing since 2002, its proportion to the national income does not follow the same increase pattern, and even it went to the lowest level in 2009 (Yilmaz and Altinkurt, 2011). The inclusion of aims such as "lessening the number of students in crowded classes and reducing doubleshift education" into the 9 th developmental plan covering years between [2007] [2008] [2009] [2010] [2011] [2012] [2013] points that this problem is recognized but relevant resources and efforts are not enough, just like in the earlier years.
